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TITLE OF THE INVENTION 
"ALUMINUM PALLETS" 

CROSS REFERENCE TO RELATED APPLICATIONS 

Provisional patent application number 60/511,012 filed on October 14, 2003 
and provisional patent application number 60/545,106 filed on February 17, 2004 are 
incorporated herein by reference in their entirety. 

BACKGROUND OF THE INVENTION 


The present invention generally pertains to pallets. More specifically, the 
present invention pertains to metallic pallets, particularly aluminum pallets. The 
present invention also pertains to methods of making metallic pallets. 

15 Pallets are conmionly used to support and transport objects or loads. Existing 

pallets have been constructed firom wood. Wood pallets are typically constructed firom 
various wood boards assembled together by fasteners, such as nails or staples. Wood 
pallets can have disadvantages. For example, wood pallets may be water or fluid 
absorbent, environmentally unfiiendly, susceptible to damage, susceptible to fire, and 

20 rather heavy. 

Pallets have also been constructed from plastic materials. Existing plastic 
material pallets also can have disadvantages. Plastic material pallets may not be fire 
retardant. Fire retardants, such as bromine, can be added to plastic material pallets. 
However, such additives tend to significantly increase the costs of plastic pallets and 

25 may not be desired for food carrying applications. 

Pallets are generally subjected to significant abuse and pallet damage can be a 
concern. Pallets may be struck by fork lift tines or dropped on an edge of the pallet, 
for example. The impact of a fork lift tine on a pallet can cause significant damage to 
the pallet and compromise the pallet's fimctional ability and even render the pallet 

30 unusable. Similarly, pallets may be dropped on an edge and suffer damage. 
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Accordingly, needs exist to improve pallets for the reasons mentioned above 
and for other reasons. 


5 SUMMARY OF THE INVENTION 

The present invention provides improved pallets. One improved pallet 
according to the present invention is an extruded aluminum pallet. The extruded 
aluminum pallet has a plurality of hollow extruded aluminimi components welded 
together to form a pallet. A plurality of hollow extruded aluminum blocks and a 

10 plurality hollow extruded alxmiinum cross members are welded together to form the 
aluminum pallet. The blocks and the cross members are orientated perpendicular to 
each other. Various intemal ribs are provided inside of the hollow blocks and the 
hollow cross members. 

The extruded aluminum pallet according to the present invention provides 

15 remarkable strength. Also, the pallet resists damage, which can be caused by impact to 
the pallet or dropping the pallet, for example. The pallet is light weight, yet provides 
sufficient strength to support heavy loads. For example, one extruded aliuninum pallet 
according to the present invention can support a 15,000 lbs load. The aluminum pallet 
is fire retardant and environmentally friendly. The aluminum pallets can be recycled if 

20 desired. 

One or more embodiments of the present invention are described as being 
constructed of extruded aluminum. However, the present invention is not necessarily 
limited to pallets constructed of extruded aluminum. Pallets according to the present 
invention can be constructed from aluminum components which are not extruded. For 

25 example, rolled aluminum or other aluminum components may be used with the 
present invention. Furthermore, materials other than aluminum may be used to 
construct pallets according to the present invention. For example, other metal 
materials and non-metal materials may be used in pallets of the present invention. 
Also, combinations of any of the materials may be suitably used to make pallets 

30 according to the present invention. 

One an advantage of the present invention to provide an improved pallet. 
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Another advantage of the present invention to provide an improved aluminum 

pallet. 

A further advantage of the present invention to provide a light-weight, high 
strength pallet. 

Yet another advantage of the present invention is to provide a pallet which 
resists impact damage. 

An advantage of the present invention is to provide an extruded aluminum 
pallet which has sufficient strength, stifi&iess, and unpact resistance for pallet 
applications. 

Another advantage is to provide an improved method of making pallets. 
Additional features and advantages of the present invention are described in, 
and will be apparent from, the following Detailed Description of the hivention and the 
figures. The features and advantages may be desired, but, are not necessarily required 
to practice the present invention. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 shows a top view of an alimiinum pallet according to the present 
invention. 

Figure 2 shows a bottom view of the aluminum pallet of Fig. 1. 
20 Figure 3 shows a comer block of the aluminum pallet of Fig. 1 . 

Figure 4 shows two middle blocks of the aluminum pallet of Fig. 1. 
Figure 5 shows a top outer perimeter member of the aluminimi pallet of Fig. 1. 
Figure 6 shows a top cruciforai member of the aluminum pallet of Fig. 1 . 
Figure 7 shows a top ladder member of the aluminum pallet of Fig. 1 . 
25 Figure 8 shows a bottom member of the aliuninum pallet of Fig. 1 . 

Figure 9 shows a top perspective view of another aluminum pallet according to 
the present invention. 

Figure 10 shows a bottom perspective view of the aluminum pallet of Fig. 9. 
Figure 1 1 shows a perspective view similar to Fig. 9 with portions removed. 
30 Figure 12 shows a side view of the aluminum pallet of Fig. 9. 

Figure 13 shows a perspective view of a comer block of the aluminum pallet of 

Fig. 9. 
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Figure 14 shows a top view of the comer block of Fig. 13. 
Figure 15 shows a perspective view of a bottom member of the aluminum 
pallet of Fig. 9. 

Figure 16 shows an end view of the bottom member of Fig. 15. 
5 Figure 17 shows a perspective view of a top edge member of the aluminum 

pallet of Fig. 9. 

Figure 18 shows a perspective view of a top cruciform member of the 
aluminum pallet of Fig. 9. 

Figure 19 shows a perspective view of a ladder member of the aluminum pallet 
10 of Fig. 9. 

Figure 20 shows a perspective view of a middle side block of the aluminum 
pallet of Fig. 9. 

Figure 21 shows a perspective view of a center block of the aluminum pallet of 

Fig. 9. 

15 Figure 22 shows another perspective view of the comer block of the aluminum 

pallet of Fig. 9. 

Figure 23 shows a top view of another comer block of the aluminum pallet of 

Fig. 9. 

Figure 24 shows a top perspective view of another aluminum pallet according 
20 to the present invention. 

Figure 25 shows a bottom perspective view of the aluminum pallet of Fig. 24. 
Figure 26 shows a side view of the aluminimi pallet of Fig. 24. 
Figure 27 shows an enlarged perspective view of an end block and edge 
members of the aluminum pallet of Fig. 24. 
25 Figure 28 shows a perspective view of an end block of the aliuninum pallet of 

Fig. 24. 

Figure 29 shows a perspective view of top support member of the aluminum 
pallet of Fig. 24. 

Figure 30 shows an end view of die top support member of Fig. 29. 
30 Figure 3 1 shows a perspective view of an edge member of the aluminum pallet 

of Fig. 24. 

/ 
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Figure 32 shows a perspective view of a block of the aluminum pallet of Fig. 

24. 

Figure 33 shows a perspective view of a spacer of the aluminum pallet of Fig. 

24. 

5 Figure 34 shows a top perspective view of another aluminum pallet according 

to the present invmtion. 

Figure 35 shows a bottom perspective view of the aluminum pallet of Fig. 34. 
Figure 36 shows a side view of the aluminum pallet of Fig. 34. 
Figure 37 shows a perspective view of a top edge member of the aluminum 
10 pallet of Fig. 34. 

Figure 38 shows a perspective view of a bottom member of the aluminimi 
pallet of Fig. 34. 

Figure 39 shows a perspective view of a top cruciform member of the 
aluminum pallet of Fig. 34. 
1 5 Figure 40 shows a perspective view of a ladder member of the aluminum pallet 

of Fig. 34. 

Figure 41 shows a perspective view of a comer block of the aluminimi pallet of 
Fig. 34. 

Figure 42 shows a perspective view of a middle side block of the aluminum 
20 pallet of Fig. 34. 

Figure 43 shows a perspective view of a center block of the aluminum pallet of 
Fig. 34. 


DETAILED DESCRIPTION OF THE INVENTION 

25 One example of a pallet according to the present invention is shown in Figs. 1 

and 2. The pallet of Figs. 1 and 2 is an extruded aluminum pallet. Fig. 1 shows a top 
side of the extruded aluminimi pallet and Fig. 2 shows a bottom side of the aluminum 
pallet. The aluminum pallet has a plurality of extruded aluminum blocks and extruded 
aluminum cross members welded together. The blocks are oriented with a generally 

30 vertical axis and the cross members are orientated with a generally horizontal axis. 
The blocks and the cross members are positioned relative to each other such that their 
respective faces are generally perpendicular. Also, the ends of the cross members are 
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welded to the faces of the blocks rather than the cross members overlapping the top or 
bottom sides of the blocks. 

The blocks and the cross members are hollow tubes and may be made out of 
any suitable hollow tubular components in addition to extruded aluminum. For 
5 example, hydroformed hollow tubes may be suitable hollow tubular shapes according 
to the present invention. 

A comer block of the aluminum pallet is shown in Fig. 3. The comer block is 
provided at the four comers of the aluminum pallet. The comer block is a hollow 
aluminum extrusion having internal ribs or walls which form a plurality of internal 

10 cells. The intemal ribs provide the comer block with strength, stifibess and resistance 
to denting. The comer block has a rounded outer comer. 

The comer block can provide for a controlled deformation of the comer block 
due to impact or dropping of the pallet, for example. The rounded comer of the comer 
block tends to defonn inward into the comer intemal cell when the pallet is dropped at 

15 an angle on the comer block. The controlled deformation can allow the pallet to still 
be used for its intended purpose even though the pallet sustained damage. Otherwise, 
if the comer tended to deform outwardly, the damage to the pallet may render the 
pallet non-useable. Outward deformation or bulging of a damaged pallet can interfere 
with the tines of a forklift or may interfere with stacking of pallets, for example. 

20 Fig. 4 shows blocks used for the center block and the four side blocks or 

middle blocks. The center and side blocks have intemal ribs forming intemal cells. 
The intemal ribs provide the center and side blocks with strength, stiffiiess and 
resistance to denting. The vertical axis orientation of the comer blocks, the side 
blocks, and the center block provides the blocks with remarkable strength to allow the 

25 pallet to support heavy loads. 

Fig. 5 shows a cross member used for the outer perimeter of the top side of the 
pallet. The cross member has vertical and horizontal intemal ribs forming intemal 

r 

cells. The vertical and horizontal ribs provide an outer portion of the cross member 
with increased strength and impact resistance since that portion faces away from the 
30 pallet and may be subject to greater risk of damage. The inner portion of the cross 
member may not have the intemal ribs to reduce costs since that portion faces inward 
into the pallet. Also, the outer portion of the cross member has greater material 

I 
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thicknesses than the inner portion of the cross member. The top, outer comer of the 
cross member is rounded. The structure of the cross member, particularly the internal 
rib and cell structure, allows the cross member to elastically deform. When the cross 
member is subjected to an impact, the cross member tends to elastically deform and 
5 absorb the energy of the impact. The cross member then returns to at least partially to 
its original shape as there may be some permanent or plastic deformation. Friction 
ridges may be provided on the top face (and also the bottom face, if desired) of the 
cross member. The friction ridges can provide a friction surface for the load supported 
by the pallet such that the load does not slip or slide on the pallet. The friction ridges 

10 may be aluminum protrusions from the surface of the cross member, such as about 0.3 
mm ridges. Other mechanisms can be used to provide the surface with friction 
enhancement properties or components attached to the surface to enhance friction. 

Fig. 6 shows a cross member which is a cruciform cross member on the top 
side of the pallet. Four cruciform cross members are connected to the center block, 

15 one on each side of the center block. The four cruciform cross members form a 
generally cruciform shape when connected to the center block. The cruciform cross 
member has internal ribs which form internal cells. The top side cruciform cross 
member may have friction surfaces (top surface and/or bottom surface) similar to the 
friction surfaces of the top side outer perimeter cross member of Fig. 5. 

20 Fig. 7 shows a cross member which is a ladder member for the top side of the 

pallet. The pallet example of Fig. 1 has 3 groups of 3 ladder members for a total of 9 
ladder members. The ladder members are connected to the outer perimeter cross 
members of Fig. 5 and to the cruciform cross members of Fig. 6. 

Fig. 8 shows a cross member used for the bottom side of the pallet as shown in 

25 Fig. 2. The bottom side cross member of Fig. 8 is used for the bottom side perimeter 
cross members and for the bottom side cruciform cross members. The cross member 
has internal ribs forming intemal cells. The bottom face of the bottom cross member 
has a plurality of exterior ribs projecting downward. The exterior ribs provide 
enhanced stifiFening of the bottom cross member. Also, the exterior ribs provide the 

30 bottom of the pallet with a friction surfrice to reduce or eliminate undesired slipping of 
the pallet when resting on a surface. Of course, structures other than the exterior ribs 
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may be used or applied to the cross member to provide the bottom face of the bottom 
cross memb^ with a friction enhanced surface. 

The internal ribs of the pallet components provide strength, stiffiiess and 
resistance to denting. Also, the tubular structure of the pallet components provides 
5 torsional stiffiiess and bending stiffiiess. 

Referring to Figs. 1 and 3-S, the top side outer perimeter cross member is 
connected to a comer block at one end and to a middle block at the opposite end. The 
top and bottom faces of the top side outer perimeter cross member are generally 
horizontal and generally perpendicular to the corresponding generally vertical faces of 

10 the comer block and the middle block. The cross member does not overlap or rest on 
the top sides of the comer and middle blocks. That structure along with the structure 
of the internal ribs and cells of the comer block and the middle block provides 
remarkable advantages. The structure provides the pallet with remarkably tremendous 
strength for supporting loads on the pallet Additionally, when the cross member is 

15 stmck with an impact force at its outer edge facing away from the pallet, for example 
by a fork lift tine, the cross member tends to elastically deform inward and then retum 
to its original position. The cells of the comer block and the middle block along with 
the structure of the cross member connected to the blocks allows at least portions of 
the blocks to elastically twist as the cross member bends inward toward the center of 

20 the pallet. The force of the impact is absorbed and the cross members flex back 
outward and the blocks twist in the opposite direction to return to their original 
positions. The twisting cells of the blocks can be described as torque towers. In this 
manner, permanent damage to the pallet can be reduced or eliminated. Also, the 
inventive structure allows the cross member to remain "in plane" after an impact. If 

25 the impact load is sufficiently severe to cause permanent deformation of the cross 
member, the cross member remarkably tends to remain within its origmal plane, that 
is, the cross member does not tend to deform upwardly above the original top plane of 
the pallet Prior pallets which deform out of plane have experienced difficulties with 
properly supporting a load on the pallet and with stacking of unloaded pallets. The 

30 present invention can provide the advantage of reducing out of plane deformations, 
which allows for proper load support and stacking of unloaded pallets. 
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Referring to Figs. 1 and 8, at least the top outer edge comer of the bottom cross 
member is rounded. The rounded edge comer provides advantages. For example, the 
rounded edge comer easily guides fork tines to ride on top of the bottom cross 
members when the fork tines are being inserted in the pallet. This reduces impacts and 
5 damage by the fork tines. Similarly, the bottom edge comer of the top outer perimeter 
cross member of Fig. 5 is rounded. The rounded edge comer also tends to reduce 
impact damage from fork tines by guiding the fork tines imdemeath the top cross 
members during inserting of the fork tines into the pallet. 

Referring to Figs. 1 and 2, all of the cross members (outer perimeter cross 

10 members, cruciform cross members, and ladder cross members) are welded closed in a 
fluid tight seal. The pallet components are hollow and it is desired to prevent water 
and other fluids or foreign bodies from entering and being retained within the internal 
portions of the components. The vertical axis orientation of the open ended blocks 
allows for fluids and foreign bodies to pass through the blocks without being retained 

15 within the blocks. 

The cross members and the blocks may be connected together by other 
methods or mechanisms. For example, the joint between a cross member and a block 
may only be partially welded. The remaining portion of the joint may be sealed by 
another means. Examples of some other sealants include spray on sealants, glues and 

20 caulk type sealants. Such sealants could also be applied to the welded portion of the 
joint, if desired. 

As described above and shown in the drawings, the blocks and cross members 
have various internal ribs and external walls. The material thicknesses of the ribs and 
walls are defined to provide the aluminum pallet with sufficient properties, such as 

25 strength, stif&iess and impact resistance, suitable for the pallet's intended use. The 
material thicknesses of the ribs and walls is defined thin enough to reduce the costs of 
the pallet, yet thick enough to provide the desired properties of the pallet. Different 
portions (ribs and walls) of any particular block or cross member may have a different 
thickness than another portion (rib or wall) of the particular block or cross member. 

30 For example, the walls of the comer blocks that face outwardly Srom the pallet may 
have a greater material thickness than the walls of the comer block that face inwardly. 
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The other cross members may also have different portions which have different wall 
thicknesses. 

Different aluminum alloys can be used for different components of the 
aluminum pallet. For example, a high strength aluminum alloy may be used for the 
5 blocks around the outer perimeter of the pallet and for the cross members around the 
outer perimeter of the pallet. A lower strength aluminum alloy may be used for the 
center block and for the cross members and ladder members positioned inside of the 
outer perimeter of the pallet. The high strength aluminum allow provides strength, 
stiffiiess and impact resistance to the more damage vulnerable perimeter of the pallet. 

10 The relatively lower strength allow, such as a standard strength aluminum allow, can 
be used for portions of the pallet which are not subject to as intense of abuse or 
damage. The relatively lower strength alimiimmi allow may be easier to manufacture 
into the desired components and thus, be a lower cost material. 

The example of the pallet is described as having the components welded 

15 together. Any suitable welding method can be used to assemble the pallet 
components. For example, conventional welding, pulsed MIG welding, arc welding, 
and laser welding, and other welding methods can be used to make the pallet. 
Furthemiore, other suitable material bonding methods are contemplated by the present 
invention which are suitable for the particular materials selected for the pallet. 

20 Figs. 9-23 show another embodiment of the present invention. Figs. 9-23 

show an aluminum pallet which has many features similar to the features of the 
aluminum pallet shown in Figs. U8. However, the aluminum pallet of Fig. 9 has a 
different comer block, for example the comer block shown in Figs. 13, 14 and 22. The 
comer block can be designed to crush in a controlled manner in 10ft comer drop tests 

25 without firacturing the block. Also, due to the cushioning effect of the block, loads 
^plied to other components of the pallet and/or the welded joints are reduced or even 
eliminated. The comer block has multi-stage crush zones. A comer block according 
to the preset invention having multi-stage crush zones can withstand three impacts 
from 10ft high without facture. The comer block has stmctural geometry designed in 

30 such a way to avoid stretching in any portion of the block because stretching induces 
tensile fracture. Instead, all portions of the block are designed to absorb energy in 
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predominantly a free bending mode. Fig. 22 provides further disclosure of the crush 
zones. 

Fig. 23 shows another embodiment of the comer block. The comer block of 
Fig. 23 has a crush zone 3 in which a curved portion straightens out as cmsh zone 3 
5 bends. 

FigS; 24-33 show another embodiment of the present invention. One 
application of the pallet of Figs. 24-33 is for use in supporting a keg, such as a beer 
keg. 

In an embodiment of the pallet of Fig. 24, all of the components are extmsions 

10 and are welded together at their joints. The extmded members could be aluminum or 
any other suitable material. The end block (Fig. 28) has a stmcture such that edge 
members (Fig. 31) are nested in openings on the top and bottom of the end block as 
shown in Fig. 27. Alternatively, the edge members could be welded to the sides of the 
end block or on the top edge or bottom edge of the end block. A spacer (Fig. 33), 

15 which can be either solid or hollow for example, can be used to increase spacing as 
desired. For example, the spacer can raise the top supports and control the gap 
between a keg on the pallet and the edge member (Fig. 31). One altemative is to 
incorporate the spacer in the support (Fig. 29 ) to control the height. The support 
members (Fig. 29) have ramped or exuded surfaces which can match the profile of a 

20 keg or other item carried on the pallet. This allows for better stability of the items 
carried on the pallet during transport. Referring to Figs. 24 and 25, the pallet can be 
reversible or symmetric with reference to the top side and bottom side. In other words, 
the pallet can be turned upside down for use on either side. The top side and bottom 
side of the pallet may be identical. 

25 Figs. 34-43 show another embodiment of the present invention. Figs. 34-43 

show an aluminum pallet which has many features similar to the features of the other 
embodiments of the pallets of the present invention. 

It should be understood that various changes and modifications to the presently 
preferred embodiments described herein will be apparent to those skilled in the art. 

30 Such changes and modifications can be made without dq>arting from the spirit and 
scope of the present invention and without diminishing its intended advantages. It is 
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therefore intended that such changes and modifications be covered by the appended 
claims. 
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CLAIMS 
The invention is claimed as follows: 

1 . A pallet, comprising: 

5 a plurality of hollow blocks having generally vertical orientations; 

a plurality of hollow cross members having generally horizontal orientations, 
the cross members connected generally perpendicularly to faces of the hollow blocks; 
and 

a plurality of hollow ladder cross members on a top side of the pallet. 

10 

2. The pallet of claim 1, wherein at least one of the hollow blocks, the hollow 
cross members, and the hollow ladder cross members have intemal ribs defining 
internal cells. 

15 3. The pallet of claun 1, wherein the pallet has different portions which have 
different wall thicknesses. 

4. The pallet of claim 1, wherein the pallet has different portions made of 
different metal alloys. 

20 

5. The pallet of claim 1, wherein the hollow blocks, the hollow cross members, 
and the hollow ladder cross members are extruded aluminum. 

6. The pallet of claim 1, wherein the hollow blocks, the hollow cross members, 
25 and the hollow ladder cross members are constructed of metal. 

7. An extruded aluminum pallet having a plurality of hollow blocks and a 
plurality of hollow cross members welded together. 

30 8. The extruded aluminum pallet of claim 7, wherein at least some of the plurality 
of hollow blocks and at least some of the plurality of hollow cross members have 
intemal ribs. 
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9. A metallic pallet having a plurality of hollow blocks and a plurality of hollow 
cross members bonded together. 

10. The metallic pallet of claim 9, wherein at least some of the plurality of hollow 
blocks and at least some of the pluraUty of hollow cross members have intemal ribs. 

11. A method of making a metallic pallet, comprising the steps of: 

bonding a plurality of generally horizontal hollow metallic cross members to a 
plurality of generally vertical hollow metallic blocks; and 

bonding a plurality of generally horizontal hollow metallic ladder members to a 
top side of the pallet. 
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ABSTRACT OF THE DISCLOSURE 

The present invention provides enhanced pallets. The pallets may be 
aluminum extruded pallets having a plurality of hollow blocks m& a plurality of 
hollow cross members. The blocks and cross members are welded together to form a 
5 pallet. The blocks have generally vertical axes and the cross members have generally 
horizontal axes. The ends of the cross members are attached to the vertical faces of the 
blocks such that the cross members and the blocks are about perpendicular to each 
other. The pallets have a high load strength supporting capability and reduce damage 
to the pallets. 


614351/D/l 


15 


This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 


Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 


BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents wUl not correct images, 
please do not report the images to the 
Image Problem Mailbox. 






-9 



H 



> 


o 

O 

H 




O 
O 

PQ 


o 

H 
H 

O 
PQ 


H 
Ll 


Q 

C/) 


li 





1 


si 



I 

I 


m 


i 


1 



Pi 


o 

H 
H 

O 
PQ 


v.. >. 


} 







i 


i4 ^ 

h-l ^ 

PQ 14 

Pi ^ 

H 

u 


Crush Zone 3 : Curved wall caves 
in and deforms in the 3"^ impact 
and absorbs the impact energy. 


Crush Zone 2 : Curved portion 
flattens considerably during the 
2"^ impact and absorbs the 
impact energy 


Crush Zone 1 : Comer region 
curved inward so that the two 
ends curl inwards upon impact 
initially; subsequently the ends 
can open up as Zone 2 flattens 


Another versicm of Zoite 
3 with a cviTvod portioB 
that straightens out as 
2k>ne 3 bends 
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